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Abstract of JP2000269724 
PROBLEM TO BE SOLVED: To provide 
antenna equipment which switches a desired 
frequency with a simple and small-sized 
structure, without using a matching circuit. 
SOLUTION: A copper foil on one face of a 
substrate is used as a ground conductor 1 , 
and a dielectric layer 2 consisting of a glass 
epoxy resin plate is provided on it, and loop 
conductors 31 to 33 consisting of strip lines of 
a copper foil are formed on the upper face of 
this layer 2, thus constituting the antenna 
equipment. The loop conductor 32 is a feed 
loop and has one end grounded to the 
conductor 1 and has the other end connected 
to a coaxial line. When both ends of the loop 
conductors 31 are grounded to the conductor 1 
and those of the loop conductors 33 are 
connected to an insulating end, the frequency 
component of the loop antenna corresponding 
to the loop length of the loop conductors 31 is 
detected. When both ends of the loop 
conductors 31 are grounded to the conductor 1 
and those of the loop conductors 33 are 
connected to an insulating end, the loop 
conductor 31 is excited and a frequency 
component of the loop antenna corresponding 
to the loop length of the loop conductors 31 is 
detected by the feed loop conductor 32. When 
both ends of the loop conductors 31 are 
grounded to the conductor 1 and both ends of 
the loop conductors 31 are connected to the 
insulating end, the loop conductor 33 is 
excited, and the frequency components of the 
loop antenna corresponding to the loop length 
of the loop conductors 33 are detected by the 
conductor 32. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] touch-down ~ at least two or more similarity-loop formations established through the 
conductor, the dielectric layer, and this dielectric layer -- the multiplex loop antenna which consists of a 
conductor - it is - said loop formation -- the loop formation as an electric supply loop formation with 
other one of the conductors — the multiplex loop antenna characterized by a conductor operating as a 
loop formation non-supplied electric power. 

[Claim 2] as said dielectric layer — a dielectric plate — using — one field of this dielectric plate ~ said 
touch-down — a conductor — preparing ~ said loop formation — as a conductor ~ the field of another 
side of said dielectric plate ~ a stripline ~ at least two or more similarity-loop formations ~ the 
multiplex loop antenna according to claim 1 characterized by forming a conductor. 
[Claim 3] said at least two or more similarity-loop formations — each loop formation of a conductor ~ 
the one-wave rectangle loop formation corresponding to a desired exciting frequency in a conductor - 
the multiplex loop antenna according to claim 1 or 2 characterized by being a conductor. 
[Claim 4] the loop formation which operates as said electric supply loop formation ~ the end of a 
conductor — said touch-down — the loop formation which it is grounded by the conductor, and the other 
end is connected to feeders, such as a coaxial track, and operates as said loop formation non-supplied 
electric power — a conductor — the both ends - said touch-down — a multiplex loop antenna given in 
claim 1 characterized by being grounded by the conductor thru/or any 1 term of 3. 
[Claim 5] the loop formation which operates as said loop formation non-supplied electric power - the 
loop formation which operates as said electric supply loop formation which adjoined it and was 
established in the signal excited to the conductor ~ a multiplex loop antenna given in claim 1 
characterized by detecting with a conductor thru/or any 1 term of 4. 

[Claim 6] said at least two or more similarity-loop formations ~ each loop formation of a conductor ~ 
the end of a conductor ~ said touch-down - a multiplex loop antenna given in claim 1 characterized by 
changing an electric supply loop formation and the loop formation non-supplied electric power, and 
changing an antenna exciting frequency by grounding to a conductor and changing the other end to a 
feeder or insulating edges, such as said coaxial track, with a switch etc. thru/or any 1 term of 3. 
[Claim 7] It is the antenna with which it comes to arrange a conductor, the loop formation which 
operates as said electric supply loop formation in the center - the loop formation which operates as said 
loop formation non-supplied electric power on a conductor, and its inside and outside ~ said inner loop, 
when reading the frequency of a conductor said inner loop — the both ends of a conductor ~ said touch- 
down — a conductor — grounding ~ said outer loop — the both ends of a conductor — an insulating edge 
— connecting ~ moreover, said outer loop, when reading the frequency of a conductor said outer loop ~ 
the both ends of a conductor - said touch-down ~ a conductor — grounding - said inner loop ~ three 
loop formations which change a frequency by connecting the both ends of a conductor to an insulating 
edge - the multiplex loop antenna according to claim 6 characterized by consisting of a conductor. 
[Claim 8] two loop formations ~ the multiplex loop antenna which consists of a conductor ~ it is ~ each 
loop formation ~ the end of a conductor ~ said touch-down — the loop formation of a frequency to 
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ground and read to a conductor — the other end of a conductor - said touch-down - a conductor - 
connecting ~ another loop formation ~ the multiplex loop antenna according to claim 6 which changes a 
frequency by connecting the other end of a conductor to feeder ways, such as said coaxial track. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to antenna equipment and the loop antenna equipment in 

which the frequency change used for radiotelephony etc. in detail is possible. 

[0002] 

[Description of the Prior Art] In recent years, the spread of mobile walkie-talkie terminals, such as a 
cellular phone, is progressing quickly, and use of an immense number of walkie-talkies is expected in 
the still nearer future. Moreover, in order to plan the telecommunications service which used two or 
more frequency bands, such as terrestrial data broadcasting in 2000 and afterwards, in addition to the 
cellular phone and to use two or more services by one set of a terminal, the antenna which operates in 
small, a broadband, or two or more bands is needed. 

[0003] Although it is common in communication terminals, such as the present cellular phone, that the 
antenna which corresponded for every use frequency is formed, the frequency change antenna 
corresponding to two or more frequencies is also reported. For example, the antenna (henceforth a 
"patch multilayer antenna") of the structure which accumulated the patch antenna of each frequency 
band in the shape of a multilayer is proposed as an example for which the conventional frequency 
change type antenna improved the array antenna component (illustration and "antenna" Institute of 
Electronics, Information and Communication Engineers P.229). 

[0004] Moreover, the antenna of the structure changed with a transistor etc. is proposed [ value / of the 
matching circuit of an antenna / inductance ] in the change of a frequency (Takebe, east: "frequency 
change type miniaturized antenna in field radio" 1997 **** communication link society convention B-l- 
52). This changes resonance frequency in the pattern for electric supply formed in the antenna element 
by supplying electric power by capacity coupling and changing an inductance value by the PIN diode. 
However, the structure of the former patch multilayer antenna is the structure which accumulates two or 
more antennas, and there are antenna structure and a problem that the electric supply approach will 
become complicated. Moreover, in the change of the latter frequency, the antenna of the structure 
changed with a transistor etc. has a limitation in the change of a frequency, and has [ value / of the 
matching circuit of an antenna / inductance ] the problem that a matching circuit system becomes 
complicated. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention was made in order to solve such a technical 
problem of the conventional antenna, and it aims to let antenna structure and an electric supply 
configuration offer the antenna equipment whose change of a desired frequency is attained simply and 
small, even if it does not change the frequency by the complicated matching circuit. 
[0006] 

[Means for Solving the Problem] invention of claim 1 — touch-down — at least two or more similarity- 
loop formations established through the conductor, the dielectric layer, and this dielectric layer — the 
multiplex loop antenna which consists of a conductor — it is — said loop formation — the loop formation 
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as an electric supply loop formation with other one of the conductors ~ it is made for a conductor to 
operate as a loop formation non-supplied electric power 

[0007] invention of claim 2 — a multiplex loop antenna according to claim 1 — setting ~ as said 
dielectric layer ~ a dielectric plate ~ using ~ one field of this dielectric plate ~ said touch-down ~ a 
conductor — preparing ~ said loop formation ~ as a conductor ~ the field of another side of said 
dielectric plate ~ a stripline ~ at least two or more similarity-loop formations ~ a conductor is formed. 
[0008] invention of claim 3 ~ a multiplex loop antenna according to claim 1 or 2 - setting - said at 
least two or more similarity-loop formations - each loop formation of a conductor ~ the one-wave 
rectangle loop formation corresponding to a desired exciting frequency for a conductor ~ it considers as 
a conductor. 

[0009] the loop formation to which invention of claim 4 operates as said electric supply loop formation 
in a multiplex loop antenna given in claim 1 thru/or any 1 term of 3 ~ the end of a conductor - said 
touch-down ~ the loop formation which grounds to a conductor, and connects the other end to feeders, 
such as a coaxial track, and operates as said loop formation non-supplied electric power — a conductor — 
the both ends ~ said touch-down ~ it grounds to a conductor. 

[0010] the loop formation to which invention of claim 5 operates as said loop formation non-supplied 
electric power in the multiplex loop antenna of a publication in claim 1 thru/or any 1 term of 4 ~ the 
loop formation which operates as said electric supply loop formation which adjoined it and was 
established in the signal excited to the conductor ~ it is made for a conductor to detect 
[001 1] invention of claim 6 — a multiplex loop antenna given in claim 1 thru/or any 1 term of 3 — setting 
— said at least two or more similarity-loop formations — each loop formation of a conductor — the end of 
a conductor ~ said touch-down ~ by grounding to a conductor and changing the other end to a feeder or 
insulating edges, such as said coaxial track, with a switch etc., an electric supply loop formation and the 
loop formation non-supplied electric power are changed, and an antenna exciting frequency is changed. 
[0012] Invention of claim 7 is set to a multiplex loop antenna according to claim 6. It is the antenna with 
which it comes to arrange a conductor, the loop formation which operates as said electric supply loop 
formation in the center — the loop formation which operates as said loop formation non-supplied electric 
power on a conductor, and its inside and outside - said inner loop, when reading the frequency of a 
conductor said inner loop ~ the both ends of a conductor - said touch-down - a conductor ~ grounding 
~ said outer loop — the both ends of a conductor — an insulating edge ~ connecting - moreover, said 
outer loop, when reading the frequency of a conductor said outer loop — the both ends of a conductor ~ 
said touch-down ~ a conductor ~ grounding ~ said inner loop - the both ends of a conductor are made 
to change a frequency by connecting with an insulating edge. 

[0013] invention of claim 8 ~ a multiplex loop antenna according to claim 6 ~ setting ~ two loop 
formations - a conductor - using ~ each loop formation - the end of a conductor - said touch-down - 
the loop formation of a frequency to ground and read to a conductor - the other end of a conductor ~ 
said touch-down - a conductor - connecting - another loop formation ~ it is made to change a 
frequency by connecting the other end of a conductor to feeder ways, such as said coaxial track. 
[0014] 

[Embodiment of the Invention] the multiplex loop antenna of this invention — tabular touch-down — a 
conductor - a dielectric layer is prepared upwards, sequential formation is carried out and antenna loop 
structure is constituted by the top face, the touch-down used for this invention ~ although there is 
especially nothing that is limited as a conductor, conductors, such as copper with high conductivity, are 
desirable. Moreover, as dielectric materials used for a dielectric layer, what has the small dielectric loss 
in RF fields, such as a glass epoxy resin, Teflon (trademark), and an alumina, is desirable, and — as the 
ingredient used for an antenna loop — the conductor in a RF field — loss is small and conductive 
ingredients, such as copper which is easy to process it, are desirable. Below, this invention is explained 
based on the drawing in which the gestalt of the operation is shown. 

[0015] (Gestalt 1 of operation) Drawing 1 is the perspective view of one example of the multiplex loop 
antenna concerning this invention, the substrate which covered copper foil here to both sides of a tabular 
glass epoxy resin - using ~ the copper foil of one field of a substrate ~ touch-down - it considered as 
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the conductor, the copper foil of another field was processed into the loop antenna of a stripline, and 
antenna equipment was produced, the copper foil of one field of a substrate -- touch-down -- the loop 
formation which becomes a conductor 1, the dielectric layer 2 which consists of a glass epoxy resin plate 
on it, and its top face from the stripline of copper foil — sequential formation of the conductors 31-33 is 
carried out. The thickness of the used glass epoxy resin plate is 1 .6mm, and line breadth of the loop 
antenna of a stripline was altogether set to 1.5mm here. 

[0016] Drawing 2 is drawing for explaining the loop arrangement of the multiplex loop antenna of 
drawing 1 . Here, the overall length L of an antenna loop is prescribed by activation wavelength 
lambdag of the sending and receiving electric wave of an antenna, and activation wavelength lambdag of 
the sending and receiving electric wave of an antenna is expressed with degree type lambda g=lambda / 
rootepsiloneff when lambda and the effective dielectric constant as a stripline are set to epsiloneff for the 
wavelength of the electric wave which spreads the inside of a vacuum or air. at this time if loop- 
formation overall-length L=lambdag ~ a loop formation ~ a conductor 3 1 is a loop antenna equivalent 
to frequency =550MHz. a loop formation ~ a conductor 32 is a loop antenna equivalent to frequency 
=608MHz. a loop formation ~ a conductor 33 is a loop antenna equivalent to frequency =680MHz. 
[0017] a loop formation - a conductor 32 - an electric supply loop formation ~ it is ~ an end ~ touch- 
down ~ it is grounded by the conductor 1 and the other end is connected to the coaxial track, a loop 
formation — a conductor 3 1 and a loop formation -- as shown in a conductor 33 at dt )\w g ! (B), two 
switches for a change are formed, respectively, first, a loop formation ~ an approach to read a conductor 
3 1 is explained with reference to a drawing, it is shown in drawing 2 (A) - as - a loop formation — the 
both ends of a conductor 31 ~ touch-down ~ a conductor 1 - grounding - a loop formation ~ the both 
ends of a conductor 33 are connected to an insulating edge, a loop formation - the connection state 
diagram of the changeover switch of the loop-formation edge of a conductor 31 ~ drawing 2 (C) ~ a 
loop formation ~ the connection state diagram of the changeover switch of the loop-formation edge of a 
conductor 33 is shown in drawin g 2 (D), respectively, this time ~ a loop formation ~ the electric supply 
loop formation which excited the conductor 31 and adjoined - the loop formation described above with 
the conductor 32 - the component of the frequency of the loop antenna equivalent to the loop-formation 
length of a conductor 3 1 is detected. The return loss (RL) property and standing-wave ratio property 
(SWR) of this antenna equipment are shown in drawin g 3 (A). 

[001 8] According to drawin g 3 (A), it resonates near 550MHz and it turns out that the value of a 
standing-wave ratio (SWR) is also good. Moreover, near 275MHz, since it is resonating on the 
frequency equivalent to antenna overall-length L=21ambdag, the frequency near 275MHz is also 
detected. 

[0019] next, it is shown in drawing 2 (F) as an example of a comparison ~ as ~ a loop formation - the 
end of a conductor 31 ~ touch-down - a conductor ~ grounding - the other end - an insulating edge - 
connecting ~ a loop formation ~ it connected with the insulating edge and the both ends of a conductor 
33 were measured similarly, this time - a loop formation — the loop formation which did not excite the 
conductor 31 but adjoined ~ a conductor 32 - a loop formation ~ the frequency component equivalent 
to the loop antenna equivalent to the loop-formation length of a conductor 31 was not detected. 
[0020] next, a loop formation - an approach to read a conductor 33 is explained with reference to a 
drawing, it is shown in drawing 2 (E) - as ~ a loop formation - the both ends of a conductor 33 ~ 
touch-down ~ a conductor - grounding ~ a loop formation - the both ends of a conductor 31 are 
connected to an insulating edge, a loop formation - the connection state diagram of the changeover 
switch of the loop-formation edge of a conductor 3 1 - drawing 2 (D) ~ a loop formation - the 
connection state diagram of the changeover switch of the loop-formation edge of a conductor 33 is 
shown in drawing 2 (C). this time ~ a loop formation - the electric supply loop formation which excited 
the conductor 3 and adjoined — a conductor 32 — a loop formation — the frequency component of the 
loop antenna equivalent to the loop-formation length which the conductor 33 described above is 
detected. The return loss (RL) property of antenna equipment in this case and a standing-wave ratio 
(SWR) property are shown in drawing 3 (B). According to drawing 3 (B), it resonates near 680MHz and 
it turns out that the value of a standing-wave ratio (SWR) is also good. Here, since resonance has taken 
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place by antenna overall-length L=21ambdag similarly, the frequency near 340MHz is also detected. 
[0021 ] (Gestalt 2 of operation) Drawing 4 is the perspective view showing other examples of the 
multiplex loop antenna of this invention, the substrate with which the antenna of this example also 
covered copper foil to both sides of a tabular glass epoxy resin ~ using — the copper foil of one field of a 
substrate ~ touch-down ~ it considered as the conductor, and the copper foil of another field was 
processed into the loop antenna of a stripline, and was produced, the copper foil of one field of a 
substrate ~ touch-down - the loop formation which becomes a conductor 1, the dielectric layer 2 which 
consists of a glass epoxy resin plate on it, and its top face from the stripline of copper foil - a conductor 
~ sequential formation of the structures 3 1 and 32 is carried out. The thickness of the used glass epoxy 
resin plate is 1.6mm like said example, moreover, the loop formation of a stripline — a conductor — the 
line breadth of an antenna is 1 .5mm altogether here. 

[0022] Drawing 5 is drawing for explaining the loop structure of the multiplex loop antenna of drawing 
4 . Here, the antenna loop overall length L is prescribed by lambdag, and is expressed with lambda 
g=lambda / rootepsiloneff (epsiloneff: effective dielectric constant as a stripline). at this time if loop- 
formation overall-length L=lambdag ~ a loop formation - a conductor 31 is a loop antenna equivalent 
to frequency =608MHz. a loop formation - a conductor 32 is a loop antenna equivalent to frequency 
=740MHz. 

[0023] moreover, two loop formations ~ conductors 31 and 32 - respectively ~ one loop-formation 
edge ~ touch-down - it is grounded by the conductor and two frequencies are changed by the difference 
in the connection method of another loop-formation edge, both loop formations - it is shown in 
conductors 3 1 and 32 at drawin g 5 (B) — as — a loop formation — one switch for a change changed to the 
earth side and a feeder road side is formed in another edge of a conductor. 

[0024] first, a loop formation - an approach to read a conductor 3 1 is explained according to a drawing, 
it is shown in drawing 5 (A) — as — a loop formation — the both ends of a conductor 31 ~ touch-down — 
a conductor ~ grounding ~ a loop formation ~ the end of a conductor 32 is connected to a feeder way. 
this time ~ a loop formation ~ the electric supply loop formation which excited the conductor 31 and 
adjoined - a conductor 32 - a loop formation — the frequency component of the loop antenna 
equivalent to the loop-formation length of a conductor 31 is detected. The return loss (RL) property of 
this antenna equipment and a standing-wave ratio (SWR) property are shown in drawin g 6 (A). 
[0025] It resonates near 608MHz and it turns out that the value of a standing-wave ratio (SWR) is also 
good. Moreover, in this property, near 300MHz, since resonance has taken place by antenna overall- 
length L=21ambdag, it turns out that the frequency near 300MHz is also detected. 
[0026] next, a loop formation ~ an approach to read a conductor 32 is explained according to drawing, it 
is shown in drawing 5 (C) -- as ~ a loop formation ~ the both ends of a conductor 32 - touch-down - a 
conductor 1 - grounding ~ a loop formation ~ the end of a conductor 31 is connected to a feeder way. 
this time - a loop formation ~ the electric supply loop formation which excited the conductor 32 and 
adjoined ~ a conductor 3 1 ~ a loop formation - the frequency component of the antenna equivalent to 
the loop-formation length of a conductor 32 is detected. The return loss (RL) property of this antenna 
equipment and a standing-wave ratio (SWR) property are shown in drawing 6 (B). 
[0027] It resonates near 740MHz and it turns out that the value of a standing-wave ratio (SWR) is also 
good. Here, since resonance has taken place by antenna overall-length L=21ambdag similarly, it turns 
out that the frequency near 370MHz is also detected. 
[0028] 

[Effect of the Invention] as mentioned above - according to the multiplex loop antenna of this invention 
- an electric supply loop formation - a conductor and the loop formation non-supplied electric power ~ 
it is the simple configuration that a conductor comes to adjoin, and compared with the conventional 
frequency change type antenna which changes a frequency, a complicated matching circuit is 
unnecessary and the miniaturization of an antenna can be realized. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to antenna equipment and the loop antenna equipment in 
which the frequency change used for radiotelephony etc. in detail is possible. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In recent years, the spread of mobile walkie-talkie terminals, such as a 
cellular phone, is progressing quickly, and use of an immense number of walkie-talkies is expected in 
the still nearer future. Moreover, in order to plan the telecommunications service which used two or 
more frequency bands, such as terrestrial data broadcasting in 2000 and afterwards, in addition to the 
cellular phone and to use two or more services by one set of a terminal, the antenna which operates in 
small, a broadband, or two or more bands is needed. 

[0003] Although it is common in communication terminals, such as the present cellular phone, that the 
antenna which corresponded for every use frequency is formed, the frequency change antenna 
corresponding to two or more frequencies is also reported. For example, the antenna (henceforth a 
"patch multilayer antenna") of the structure which accumulated the patch antenna of each frequency 
band in the shape of a multilayer is proposed as an example for which the conventional frequency 
change type antenna improved the array antenna component (illustration and "antenna" Institute of 
Electronics, Information and Communication Engineers P.229). 

[0004] Moreover, the antenna of the structure changed with a transistor etc. is proposed [ value / of the 
matching circuit of an antenna / inductance ] in the change of a frequency (Takebe, east: "frequency 
change type miniaturized antenna in field radio" 1997 **** communication link society convention B-l- 
52). This changes resonance frequency in the pattern for electric supply formed in the antenna element 
by supplying electric power by capacity coupling and changing an inductance value by the PIN diode. 
However, the structure of the former patch multilayer antenna is the structure which accumulates two or 
more antennas, and there are antenna structure and a problem that the electric supply approach will 
become complicated. Moreover, in the change of the latter frequency, the antenna of the structure 
changed with a transistor etc. has a limitation in the change of a frequency, and has [ value / of the 
matching circuit of an antenna / inductance ] the problem that a matching circuit system becomes 
complicated. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] as mentioned above - according to the multiplex loop antenna of this invention 
-- an electric supply loop formation -- a conductor and the loop formation non-supplied electric power ~ 
it is the simple configuration that a conductor comes to adjoin, and compared with the conventional 
frequency change type antenna which changes a frequency, a complicated matching circuit is 
unnecessary and the miniaturization of an antenna can be realized. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention was made in order to solve such a technical 
problem of the conventional antenna, and it aims to let antenna structure and an electric supply 
configuration offer the antenna equipment whose change of a desired frequency is attained simply and 
small, even if it does not change the frequency by the complicated matching circuit. 
[0006] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] invention of claim 1 ~ touch-down ~ at least two or more similarity- 
loop formations established through the conductor, the dielectric layer, and this dielectric layer - the 
multiplex loop antenna which consists of a conductor — it is ~ said loop formation — the loop formation 
as an electric supply loop formation with other one of the conductors ~ it is made for a conductor to 
operate as a loop formation non-supplied electric power 

[0007] invention of claim 2 ~ a multiplex loop antenna according to claim 1 - setting ~ as said 
dielectric layer - a dielectric plate — using ~ one field of this dielectric plate ~ said touch-down ~ a 
conductor ~ preparing ~ said loop formation ~ as a conductor ~ the field of another side of said 
dielectric plate — a stripline — at least two or more similarity-loop formations — a conductor is formed. 
[0008] invention of claim 3 - a multiplex loop antenna according to claim 1 or 2 - setting - said at 
least two or more similarity-loop formations — each loop formation of a conductor - the one-wave 
rectangle loop formation corresponding to a desired exciting frequency for a conductor - it considers as 
a conductor. 

[0009] the loop formation to which invention of claim 4 operates as said electric supply loop formation 
in a multiplex loop antenna given in claim 1 thru/or any 1 term of 3 ~ the end of a conductor ~ said 
touch-down ~ the loop formation which grounds to a conductor, and connects the other end to feeders, 
such as a coaxial track, and operates as said loop formation non-supplied electric power ~ a conductor ~ 
the both ends — said touch-down — it grounds to a conductor. 

[0010] the loop formation to which invention of claim 5 operates as said loop formation non-supplied 
electric power in the multiplex loop antenna of a publication in claim 1 thru/or any 1 term of 4 ~ the 
loop formation which operates as said electric supply loop formation which adjoined it and was 
established in the signal excited to the conductor ~ it is made for a conductor to detect 
[001 1] invention of claim 6 — a multiplex loop antenna given in claim 1 thru/or any 1 term of 3 — setting 

- said at least two or more similarity-loop formations ~ each loop formation of a conductor - the end of 
a conductor ~ said touch-down ~ by grounding to a conductor and changing the other end to a feeder or 
insulating edges, such as said coaxial track, with a switch etc., an electric supply loop formation and the 
loop formation non-supplied electric power are changed, and an antenna exciting frequency is changed. 
[0012] Invention of claim 7 is set to a multiplex loop antenna according to claim 6. It is the antenna with 
which it comes to arrange a conductor, the loop formation which operates as said electric supply loop 
formation in the center ~ the loop formation which operates as said loop formation non-supplied electric 
power on a conductor, and its inside and outside — said inner loop, when reading the frequency of a 
conductor said inner loop — the both ends of a conductor — said touch-down — a conductor ~ grounding 

— said outer loop — the both ends of a conductor — an insulating edge — connecting — moreover, said 
outer loop, when reading the frequency of a conductor said outer loop — the both ends of a conductor — 
said touch-down — a conductor — grounding — said inner loop — the both ends of a conductor are made 
to change a frequency by connecting with an insulating edge. 

[0013] invention of claim 8 ~ a multiplex loop antenna according to claim 6 - setting ~ two loop 
formations ~ a conductor ~ using - each loop formation ~ the end of a conductor - said touch-down ~ 
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the loop formation of a frequency to ground and read to a conductor ~ the other end of a conductor ~ 
said touch-down ~ a conductor -- connecting ~ another loop formation - it is made to change a 
frequency by connecting the other end of a conductor to feeder ways, such as said coaxial track. 
[0014] 

[Embodiment of the Invention] the multiplex loop antenna of this invention ~ tabular touch-down - a 
conductor - a dielectric layer is prepared upwards, sequential formation is carried out and antenna loop 
structure is constituted by the top face, the touch-down used for this invention ~ although there is 
especially nothing that is limited as a conductor, conductors, such as copper with high conductivity, are 
desirable. Moreover, as dielectric materials used for a dielectric layer, what has the small dielectric loss 
in RF fields, such as a glass epoxy resin, Teflon (trademark), and an alumina, is desirable, and - as the 
ingredient used for an antenna loop - the conductor in a RE field ~ loss is small and conductive 
ingredients, such as copper which is easy to process it, are desirable. Below, this invention is explained 
based on the drawing in which the gestalt of the operation is shown. 

[0015] (Gestalt 1 of operation) Drawing 1 is the perspective view of one example of the multiplex loop 
antenna concerning this invention, the substrate which covered copper foil here to both sides of a tabular 
glass epoxy resin - using - the copper foil of one field of a substrate - touch-down ~ it considered as 
the conductor, the copper foil of another field was processed into the loop antenna of a stripline, and 
antenna equipment was produced, the copper foil of one field of a substrate - touch-down — the loop 
formation which becomes a conductor 1, the dielectric layer 2 which consists of a glass epoxy resin plate 
on it, and its top face from the stripline of copper foil — sequential formation of the conductors 31-33 is 
carried out. The thickness of the used glass epoxy resin plate is 1 .6mm, and line breadth of the loop 
antenna of a stripline was altogether set to 1.5mm here. 

[0016] Drawing 2 is drawing for explaining the loop arrangement of the multiplex loop antenna of 
drawing 1 . Here, the overall length L of an antenna loop is prescribed by activation wavelength 
lambdag of the sending and receiving electric wave of an antenna, and activation wavelength lambdag of 
the sending and receiving electric wave of an antenna is expressed with degree type lambda g=lambda / 
rootepsiloneff when lambda and the effective dielectric constant as a stripline are set to epsiloneff for the 
wavelength of the electric wave which spreads the inside of a vacuum or air. at this time if loop- 
formation overall-length L=lambdag - a loop formation - a conductor 3 1 is a loop antenna equivalent 
to frequency =550MHz. a loop formation ~ a conductor 32 is a loop antenna equivalent to frequency 
=608MHz. a loop formation ~ a conductor 33 is a loop antenna equivalent to frequency =680MHz. 
[0017] a loop formation - a conductor 32 ~ an electric supply loop formation - it is - an end - touch- 
down - it is grounded by the conductor 1 and the other end is connected to the coaxial track, a loop 
formation ~ a conductor 31 and a loop formation - as shown in a conductor 33 at drawing 2 (B), two 
switches for a change are formed, respectively, first, a loop formation ~ an approach to read a conductor 
3 1 is explained with reference to a drawing, it is shown in drawing 2 (A) ~ as ~ a loop formation ~ the 
both ends of a conductor 3 1 — touch-down — a conductor 1 — grounding ~ a loop formation — the both 
ends of a conductor 33 are connected to an insulating edge, a loop formation — the connection state 
diagram of the changeover switch of the loop-formation edge of a conductor 3 1 — drawing 2 (C) ~ a 
loop formation - the connection state diagram of the changeover switch of the loop-formation edge of a 
conductor 33 is shown in drawing 2 (D), respectively, this time ~ a loop formation ~ the electric supply 
loop formation which excited the conductor 3 1 and adjoined — the loop formation described above with 
the conductor 32 - the component of the frequency of the loop antenna equivalent to the loop-formation 
length of a conductor 3 1 is detected. The return loss (RL) property and standing-wave ratio property 
(SWR) of this antenna equipment are shown in drawin g 3 (A). 

[0018] According to drawing 3 (A), it resonates near 550MHz and it turns out that the value of a 
standing-wave ratio (SWR) is also good. Moreover, near 275MHz, since it is resonating on the 
frequency equivalent to antenna overall-length L=21ambdag, the frequency near 275MHz is also 
detected. 

[0019] next, it is shown in drawing 2 (F) as an example of a comparison — as — a loop formation — the 
end of a conductor 31— touch-down ~ a conductor — grounding — the other end — an insulating edge — 
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connecting ~ a loop formation - it connected with the insulating edge and the both ends of a conductor 
33 were measured similarly, this time ~ a loop formation ~ the loop formation which did not excite the 
conductor 3 1 but adjoined -- a conductor 32 ~ a loop formation « the frequency component equivalent 
to the loop antenna equivalent to the loop-formation length of a conductor 3 1 was not detected. 
[0020] next, a loop formation ~ an approach to read a conductor 33 is explained with reference to a 
drawing, it is shown in drawing 2 (E) ~ as ~ a loop formation — the both ends of a conductor 33 - 
touch-down ~ a conductor - grounding ~ a loop formation — the both ends of a conductor 3 1 are 
connected to an insulating edge, a loop formation — the connection state diagram of the changeover 
switch of the loop-formation edge of a conductor 31 ~ drawing 2 (D) - a loop formation ~ the 
connection state diagram of the changeover switch of the loop-formation edge of a conductor 33 is 
shown in drawing. 2 (C). this time - a loop formation — the electric supply loop formation which excited 
the conductor 3 and adjoined - a conductor 32 — a loop formation - the frequency component of the 
loop antenna equivalent to the loop-formation length which the conductor 33 described above is 
detected. The return loss (RL) property of antenna equipment in this case and a standing- wave ratio 
(SWR) property are shown in drawing 3 (B). According to drawing 3 (B), it resonates near 680MHz and 
it turns out that the value of a standing-wave ratio (SWR) is also good. Here, since resonance has taken 
place by antenna overall-length L=21ambdag similarly, the frequency near 340MHz is also detected. 
[0021] (Gestalt 2 of operation) Drawing 4 is the perspective view showing other examples of the 
multiplex loop antenna of this invention, the substrate with which the antenna of this example also 
covered copper foil to both sides of a tabular glass epoxy resin - using ~ the copper foil of one field of a 
substrate -- touch-down ~ it considered as the conductor, and the copper foil of another field was 
processed into the loop antenna of a stripline, and was produced, the copper foil of one field of a 
substrate — touch-down — the loop formation which becomes a conductor 1, the dielectric layer 2 which 
consists of a glass epoxy resin plate on it, and its top face from the stripline of copper foil ~ a conductor 
~ sequential formation of the structures 3 1 and 32 is carried out. The thickness of the used glass epoxy 
resin plate is 1 .6mm like said example, moreover, the loop formation of a stripline - a conductor ~ the 
line breadth of an antenna is 1 .5mm altogether here. 

[1 1022] Draw ing 5 is drawing for explaining the loop structure of the multiplex loop antenna of drawing 
4 . Here, the antenna loop overall length L is prescribed by lambdag, and is expressed with lambda 
g=lambda / rootepsiloneff (epsiloneff: effective dielectric constant as a stripline). at this time if loop- 
formation overall-length L=lambdag ~ a loop formation - a conductor 3 1 is a loop antenna equivalent 
to frequency =608MHz. a loop formation - a conductor 32 is a loop antenna equivalent to frequency 
=740MHz. 

[0023] moreover, two loop formations ~ conductors 31 and 32 - respectively ~ one loop-formation 
edge - touch-down ~ it is grounded by the conductor and two frequencies are changed by the difference 
in the connection method of another loop-formation edge, both loop formations - it is shown in 
conductors 31 and 32 at drawing 5 (B) ~ as ~ a loop formation ~ one switch for a change changed to the 
earth side and a feeder road side is formed in another edge of a conductor. 

[0024] first, a loop formation ~ an approach to read a conductor 3 1 is explained according to a drawing, 
it is shown in drawing 5 (A) - as - a loop formation - the both ends of a conductor 31 ~ touch-down - 
a conductor ~ grounding - a loop formation — the end of a conductor 32 is connected to a feeder way. 
this time - a loop formation - the electric supply loop formation which excited the conductor 3 1 and 
adjoined ~ a conductor 32 - a loop formation ~ the frequency component of the loop antenna 
equivalent to the loop-formation length of a conductor 31 is detected. The return loss (RL) property of 
this antenna equipment and a standing-wave ratio (SWR) property are shown in drawing 6 (A). 
[0025] It resonates near 608MHz and it turns out that the value of a standing-wave ratio (SWR) is also 
good. Moreover, in this property, near 300MHz, since resonance has taken place by antenna overall- 
length L=21ambdag, it turns out that the frequency near 300MHz is also detected. 
[0026] next, a loop formation ~ an approach to read a conductor 32 is explained according to drawing, it 
is shown in drawing 5 (C) - as - a loop formation — the both ends of a conductor 32 » touch-down ~ a 
conductor 1 - grounding ~ a loop formation ~ the end of a conductor 3 1 is connected to a feeder way. 
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this time — a loop formation — the electric supply loop formation which excited the conductor 32 and 
adjoined — a conductor 3 1 ~ a loop formation — the frequency component of the antenna equivalent to 
the loop-formation length of a conductor 32 is detected. The return loss (RL) property of this antenna 
equipment and a standing-wave ratio (SWR) property are shown in drawing 6 (B). 
[0027] It resonates near 740MHz and it turns out that the value of a standing-wave ratio (SWR) is also 
good. Here, since resonance has taken place by antenna overall-length L=21ambdag similarly, it turns 
out that the frequency near 370MHz is also detected. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the perspective view showing one example of the multiplex loop antenna of this 
invention. 

[Drawing 2] the loop formation of the multiplex loop antenna of drawin g 1 - a conductor - it is 
drawing for explaining a configuration. 

[Drawing 3 J It is drawing showing the return loss (RL) property and standing-wave ratio (SWR) 
property of a multiplex loop antenna of drawing 1 . 

[Drawin g 4] It is the perspective view showing other examples of the multiplex loop antenna of this 
invention. 

[Drawing 5] the loop formation of the multiplex loop antenna of drawing 4 - a conductor - it is 
drawing for explaining a configuration. 

[Drawing 6] It is the graph which shows the return loss (RL) property and standing- wave ratio (SWR) 
property of a multiplex loop antenna of drawing 4 . 
[Description of Notations] 

1 ~ touch-down ~ a conductor, 2 ~ dielectric layer, and 31 - 33 - loop formation - a conductor. 
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DRAWINGS 
[ Drawin g.!] 




[Drawing 2] 
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[Drawing 3] 
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[D rawin g^] 




[ Drawi ng 6] 
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